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structure formation such as ITB through the strong core-edge linkage. The shallow pellet 

injection was compatible with the high confinement at high density. However, the 

perturbation was induced in the core region. It should be clarified whether this perturbation is 

acceptable or not in future work. 
 

4. Development of new fuelling system 

In order to further extend the operation regime to high density and to investigate impacts 

of high frequency pellet injection on confinement and pedestal parameter, the pellet injector is 

being modified for longer duration (from 5-6 s to ~60 s) and higher frequency (from !10 Hz 

to !20 Hz) using the screw type pellet extruder (PELIN Laboratory). The screw type pellet 

extruder can produce 2.1 mm x 2.1 mm ice rod with 46 mm/s (~20 Hz injection) for 60 s and 

38 mm/s for 360 s. The screw type pellet extruder was assembled with the centrifugal 

accelerator. The production of good quality ice rod has been confirmed in some operation 

conditions. The liquefier and nozzle temperatures are being optimized. Also, supersonic 

molecular beam injector (SMBI) was installed both on HFS and LFS in collaboration with 

CEA Cadarache. The injector head is the same as that installed in Tore Supra [1]. The SMBI 

can be operated with a frequency of 8-10 Hz and 2 ms duration per pulse. Theoretical gas 

flow was evaluated to be 510 Pam
3
/s (amount of the injected gas was Qgas~1 Pam

3
 per pulse) 

with a mach number of 4.1 (speed of 2.2 km/s) at operation temperature of T=150
o
C and 

background pressure of PBK=5 bar. A deeper fuelling is expected compared with the 

gas-puffing and a shallower fuelling is expected compared with the pellet injection. Gas 

injection test was performed using He gas at T=150
o
C and PBK=2 bar. The value of Qgas was 

estimated to be 0.14 Pam
3
, which could be decreased due to T-junction for switching the HFS 

and LFS injector heads.  
 

5. Summary 

High confinement of H89PL~2 was achieved at n-e/nGW=0.7 with the HFS shallow pellet 

injections. Pellet injection and gas-puffing affected confinement, core transport and structure 

formation such as ITB through the strong core-edge linkage. New fuelling system is being 

developed using the screw type pellet extruder for long operation and high frequency, and the 

SMBI in collaboration with CEA-Cadarache. 
 

Acknowledgement 

This work was partly supported by JSPS, Grant-in-Aid for Scientific Research (A) No. 

16206093 and (B) No. 17360447. 

 

References 

[1] J. Bucalossi et al., Proc. 19th IAEA Fusion Energy Conf. (Lyon, 2002) EX/P4-04. 

[2] P. T. Lang et al., Plasma Phys. Control. Fusion 44, 1919 (2002). 

[3] K. Kizu, et al., Fusion Science and Technology, 42, 396 (2002). 

[4] B. Kuteev, Nucl. Fusion 35, 431 (1995). 

[5] A. Polevoi et al., Plasma Phys. Control. Fusion, 43, 1525 (2001). 

[6] P. B. Parks, et al., Phys. Plasmas 7, 1968 (2000). 

[7] H. R. Strauss and W. Park, Phys. of plasmas 5, 2676 (1998). 

[8] H. Takenaga and the JT-60 Team, Phys. Plasmas, 8, 2217 (2001). 

[9] D. P. Stotler and C. F. F. Karney, Contrib. Plasma Phys. 34, 392 (1994). 

[10] Y. Kamada et al., Plasma Phys. Control. Fusion, 44, A279 (2002). 

33rd EPS 2006; H.Takenaga et al. : Impacts of particle fuelling on confinement and pedestal parameter in JT-60U 4 of 4


